A Gram-stain-negative, moderately halophilic, strictly aerobic bacterium, designated YIM 95161 T , was isolated from brine of a salt well in Yunnan province, China, and subjected to a taxonomic study using a polyphasic approach. 
The genus Salinisphaera was originally established by Antunes et al. (2003) and the description was emended by Crespo-Medina et al. (2009) on the basis of morphological and physiological characteristics. At the time of writing, there were three species with validly published names in the genus: Salinisphaera shabanensis (Antunes et al., 2003) , Salinisphaera hydrothermalis (Crespo-Medina et al., 2009) and Salinisphaera dokdonensis (Bae et al., 2010) . These members of the genus Salinisphaera are Gram-negative, moderately halophilic and strictly aerobic (with the exception of S. shabanensis), and have only been isolated from marine environmental samples.
Strain YIM 95161
T was isolated from a brine sample collected from a salt well of Shiyang town, Yunnan province, China. For isolation, serial dilutions of the sample were spread on cellulose-casein multi-salt (CCMS) medium (Tang et al., 2008) and incubated at 28 u C for 3 weeks. Colonies were picked and repeatedly restreaked onto tryptic soy agar (TSA; BD) containing 15 % (w/v) NaCl (modified TSA), until purity was confirmed. Strain YIM 95161 T was maintained on modified TSA slants at 4 u C, and as a glycerol suspension (20 %, v/v) and Cell Cultures (DSMZ), and used as reference strains for physiological, biochemical and chemotaxonomic studies.
Genomic DNA was extracted and purified according to the method described by Marmur (1961) . The 16S rRNA gene was amplified by PCR using the 8-27 f and 1523-1504 r primers (Cui et al., 2001) , and PCR products were purified using the PCR purification kit (Sangon). Calculations of 16S rRNA gene sequence similarity were carried out using EzTaxon server 2.1 (Chun et al., 2007) . Sequences retrieved from GenBank database were aligned using CLUSTAL_X (Thompson et al., 1997) software and the alignment was corrected manually. Phylogenetic analyses were performed using three tree-making algorithms: neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) . The neighbour-joining and maximum-parsimony phylogenetic trees were constructed by using MEGA software version 4.0 (Tamura et al., 2007) , and the maximum-likelihood phylogenetic tree was constructed by using PHYML (Guindon et al., 2010) . The topology of the phylogenetic trees was assessed by the bootstrap analyses based on 1000 replications (Felsenstein, 1985) .
The DNA G+C content (mol%) of strain YIM 95161 T was determined by HPLC following the method of Mesbah et al. (1989) T and S. hydrothermalis EPR70 T , were 96.7 %, 95.6 % and 95.4 %, respectively. In the phylogenetic tree based on the neighbour-joining algorithm, strain YIM 95161 T clustered together with the type species of the genus Salinisphaera, Salinisphaera shabanensis E1L3A T (Fig. 1) . Topologies of phylogenetic trees constructed using the maximum-likelihood and maximumparsimony algorithms were similar to those of the tree constructed by neighbour-joining analysis (Figs S1 and S2, available in IJSEM Online). The G+C content of the genomic DNA of strain YIM 95161 T was 69.5 mol%. Thus, the result of phylogenetic analyses indicated that strain YIM 95161
T represented a novel species in the genus Salinisphaera.
Gram-staining was carried out by the standard Gram reaction combined with the KOH lysis test (Cerny, 1978) . Cell motility was detected by the presence of turbidity throughout the tube of semisolid medium (Leifson, 1960) and by the hanging-drop method with an optical microscope (Skerman, 1967) . Cell morphology and the presence of flagella were determined on cultures grown for 6, 12, 24, 36, 48 and 72 h on modified TSA medium at 28 u C and examined by transmission electron microscopy (H-7650; Salinisphaera halophila sp. nov. 
2) 2 Utilization as sole carbon or nitrogen source: T and the three reference strains were performed in TSA medium supplemented with the optimum salinity for the appropriate bacterial strain, pH 7.0 at 28 u C for 6 days, under aerobic conditions. The temperature range for growth was tested at 5-55 u C in increments of 5 u C. All other experiments were carried out at the optimal growth temperature of strain YIM 95161 T (28 u C). For NaCl tolerance experiments, TSA medium without NaCl (containing 15 g tryptone, 5 g soya peptone, and 15 g agar, per litre of tap water, pH 7.0) was used as the basal medium and NaCl concentrations ranging from 0-30 % (w/v) at intervals of 1 % were tested. The pH range for growth was investigated between pH 4.0 and 10.0 at intervals of 1.0 pH unit, using the following buffer systems: pH 4.0-5.0, 0.1 M citric acid/0.1 M sodium citrate; pH 6.0-8.0, 0.1 M KH 2 PO 4 / 0.1 M NaOH; pH 9.0-10.0, 0.1 M NaHCO 3 /0.1 M Na 2 CO 3 . Catalase activity was determined by production of bubbles following the addition of a drop of 3 % H 2 O 2 . Oxidase activity was observed by oxidation of tetramethyl-p-phenylenediamine. Other enzyme activities were determined using the API ZYM and API 20NE kits (bioMérieux) according to the manufacturer's instructions, using distilled water supplemented with optimum salinities for each strain as the cell suspension media. Hydrolysis of casein, cellulose, dextrin, gelatin, starch, urea and Tweens 20, 40, 60 and 80 were determined as described by Cowan & Steel (1965) . H 2 S production was assayed according to the protocols described by Smibert & Krieg (1994) . Antibiotic susceptibility was determined by the disc diffusion plate method (Bauer et al., 1966) on modified TSA medium incubated at 28 u C for 6 days. Media and procedures for determination of carbon and nitrogen source utilization were those described by Williams et al. (1989) . Acid production tests were determined for 10 days by means of the API 50CH kit (bioMérieux) according to the manufacturer's instructions, using API 50 CHB/E medium (bioMérieux) supplemented with 15 % (w/v) NaCl. Methyl red and Voges-Proskauer tests were performed as described previously (Smibert & Krieg, 1981) . Anaerobic growth was determined on modified TSA medium using the GasPak Anaerobic System (BBL) according to the manufacturer's instructions at 28 u C for 20 days. , were all analysed in this study. Bacterial biomass collected for chemotaxonomic analysis was cultivated using TSA (BD) supplemented with the optimum salinity for the appropriate bacterial strain, pH 7.0 at 28 u C for 6 days under aerobic conditions. For fatty acid analysis S. hydrothermalis DSM 21483
T was also examined after 4 days since the optimum physiological age of S. hydrothermalis for fatty acid analysis is 4 days, also described by Bae et al., 2010 . Cellular fatty acids were extracted, methylated and analysed using the Microbial Identification System (MIDI) according to the manufacturer's instructions. Fatty acid methyl esters were analysed by using the Microbial Identification software package (Sherlock Version 6.1; MIDI database: TSBA6). Isoprenoid quinones were isolated using the methods of Minnikin et al. (1984) and separated by HPLC (Collins, 1985) . Polar lipids were extracted and examined by two-dimensional TLC and identified by using previously described procedures (Minnikin et al., 1984) . The major cellular fatty acids of strain YIM 95161 T were summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c) and C 14 : 0 . The detailed fatty acid profiles of strain YIM 95161
T and the three reference strains are displayed in Table 2 . The predominant isoprenoid quinone detected in strain YIM 95161
T and the three reference strains was ubiquinone-8. The polar lipids of strain YIM 95161
T also showed the same composition as the three reference strains, consisting of diphosphatidylglycerol, phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol, one unknown phosphoglycolipid and two unknown lipids (Fig. S4) T exhibited moderate differences from the three reference strains by means of fatty acid composition (Table 2) .
Based on physiological and biochemical characteristics, chemotaxonomic data and phylogenetic analysis, strain YIM 95161 T is considered to represent a novel species of the genus Salinisphaera, for which the name Salinisphaera halophila sp. nov. is proposed.
Description of Salinisphaera halophila sp. nov.
Salinisphaera halophila [ha.lo.phi9la. Gr. n. hals halos, salt; N.L. fem. adj. phila (from Gr. fem. adj. philê) friend, loving; N.L. fem. adj. halophila salt-loving, referring to the ability of the type strain to grow at high NaCl concentrations].
Cells are Gram-stain-negative, strictly aerobic, short rods (0.9-1.4 mm long and 0.4-0.6 mm wide) and motile by a single polar flagellum (Figs S3a, b) . Endospores are not observed. Colonies are 0.5-1.0 mm in diameter, circular, translucent, convex and cream on modified TSA medium [contains 15 % (w/v) NaCl] at 28 u C for 6 days. Growth occurs at 15-40 u C and pH 5-8, with optimal growth at 25-30 u C and pH 7.0. The type strain is moderately halophilic; growth is observed at NaCl concentrations from 6 -29 % (w/v) (optimum, 14-19 %), but is not observed in the absence of NaCl. Catalase activity is present and oxidase activity is absent. Hydrolyses Tweens 20, 40, 60, and 80, but not casein, cellulose, dextrin, gelatin, urea or starch. Y.-J. Zhang and others maltose, but not N-acetylglucosamine, adipate, citric acid, decanoate, malic acid, mannitol, mannose, phenylacetic acid or potassium gluconate (API 20NE). Positive result in tests for alkaline phosphatase, a-chymotrypsin, esterase (C4), esterase lipase (C8), leucine arylamidase, lipase (C14), naphthol-AS-BI-phosphohydrolase and valine arylamidase, but negative result in tests for acid phosphatase, N-acetyl-b-glucosaminidase, cystine arylamidase, a-fucosidase, a-galactosidase, bgalactosidase, a-glucosidase, b-glucosidase, b-glucuronidase, amannosidase and trypsin (API ZYM system). The predominant isoprenoid quinone is Q-8. The major cellular fatty acids are summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c) and C 14 : 0 .
The polar lipids consist of diphosphatidylglycerol, phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol, one unknown phosphoglycolipid and two unknown lipids.
The type strain YIM 95161 T (5CCTCC AB 2011132 T 5 JCM 17431 T ), was isolated from brine of a salt well in Yunnan province, China. The genomic DNA G+C content of the type strain is 69.5 mol%.
